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4t200 1-1 72477 

mm^] mmm 

T'&U> ±flam2<Z)^^#;M®^I?«i< il*)-'aJ3&^m2#«M^Mi^S:-^tJ'<-X 
^ ^ fIJlIc ^ <5 ^ 7^ D W :K - ^ h ^ > X ^ L T S ^##:^ff 

±IBIg 2 (Z) li> Jita n 1/ ^ ^jr Migc ^ ^ fc [^a3b^ e) ^^a ic y t 

oi^vy^ . /<-xg?^§|SA^±ISIl2®^#^M®Jbg|SM'^^^c?^^$4^Tv^Sz: 
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[»#^5] M^3gl~4(De)^v^'rtl*^l^^cfa«®4^^#:^e^c^v^ 

±IHl|2(D^##»ttS iGeMT'fey, 
-hSHU 3 (Z) ^^^ifs® S i M o T , 

-hlHH 2 (D^^<!|sJS®^g|SM{Cfel-t-5 G e -^^^^'^ 2-8 %(D^aT'fe-5 CI il 

±mm 2 <Di^mi^m<Dm±mM ic ^ it g e ^mmti^ 2-8 %(Z)$gHic& u > 

7 ] If 1 -4 (Z)e> ^v%-rti;b> 1 olcfB«®^#f*:^«T'*>o 
JiiB^2 0^#^Mtt, Si, Ge^tJJCS:^tf3 7ni^(Z)iia^##:MT'S>y 

[«*«8] »^]Si~7(Z)e)-^v%-rti:^^ioicsa^®^##:i§eT'S>o 

ic-ee L T V ^ s r ^ S: i: f -5 ^#^^So 
[0 0 0 1] 

[0 0 0 2] 
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[0 0 0 3] 

mr, THBTj iiga-r) c^)§F^^l§A^@^^c^Tfc4^Tv^So mzMj&x 

it. yVnym^(D±izi/Vnyii¥JV^-^2^ii<Dm^x;^^ S i GeM^^^^ 

rsiGe-HBTj nt^-t) <Dm^ttmmmizfjt^nx\i^^o 

[0 0 04] 

SiGe-HBTli, SiS^lOli:, S i I 0 1(D±IZ31}£ ^ 
^r^«$n7t S i zntf 1 0 2 $:mv^T?^^$t^TV^^„ ^ Si 

fi^i 0 1 i:s ixif^^i/^;i/Jii 0 2 i:(Z)#-g|SicSoT|gite>4x;tN'*" §? 

mi^jh^mi 1 Oil, s iJQfcr^:3ps/"v;i/Mi o 2(Z)-'gpicit«ce<n^a-s<z>N§5[ 
:^mm^m'AvxmH ^ntciN'^ ay^ ^tBi^mi^m 1 1 1 h^rfiiA, s i xif 

1 0 2®e) -^N"^ nvi; ^Bl^mi^m i i i $:l^<gP:$3'ttiB^i-S<Z) 
NM^M^Sr-^tfN" n l/^'^JffifCS 1 1 2 il;^oTV^So ^7^, SiXlf^fdp 

i/^;i/Mi 0 2 S:#y^>rji<-^ h'^yi^:^^m^mm:^t.Kmm-t& LOCOS 
1 6 i:, LOCO S:$Mtl 1 6 ®T:^lCj^t)fT S i ^« 1 0 1 izm'T^'r 

■{ -^hyy^^mi n ntf^m-f^nx^^^o fctdv. ji^m-^ h^^yy^. 
^mmni^p^izis^^x. N"^ ni/^^^i^mLjgi 1 1 ^in" nu^ ^tmrnm i 

1 2 ^l&M^SLOCO S:9-ill 1 6®T:J^lCttf=>r -:/h l/>^:$)-ill 1 7 
[0 0 0 5] 

S S i :n\£^^y^jvm 1 0 2(Z)N" n U^^lfiScM 1 1 2(Z)_hlC«, 
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MttSi^ S iHl 0 9 i:;5)'5^tl^tlXtf^^>>^;V^:RlCj; y?^^3tlTV^S„ 
SiGel^lOS RZf S i M 1 0 9 (Dm^tf^ ^ S i li^ 1 0 9 <D±miZK^ 

* '^-XjJfU i/Vziymi 1 4 UN* ^T/KU i/U =i»ll 1 3 tit. mM 

[0 0 0 6] 

S i GeMl 0 8feJ:t?S iMl 0 9li, MBE^, UHV-CVD 
^^feliL P-C VD^S$:MV^Txtr^5r^r$/^;^^;S$tlTV^S„ -eUT, Si 
1^109(3[)e)-^N'^ jKUi:/U:2>mi 1 3 (^ttT^COfl^lCli, N"^ ^y^?7j< 

*^K-yStlTV^So O^y. S im^ 0 9 (Do^<DN* mmi^ffiN PNA>(ji< 

-^h^yvy^^<D:iL^ v^mmthxmmL, siGei^io8<z)p+ mm^^ 

M 1.0 2, N"^ §ff*S4?)ji*^M 1 1 O^LtJ^N"^ =1 U^^^l^mUM 1 1 1 *^NPN 

A>f jK- ^ h ^ ^ (Z) n 1/ ^ ^ fin? i: L T«8lgt-So 

[0 0 0 7] 

^^<!(c^«(Z)$g?t7'n-fe;^lcfeVAT, S i xtf^dpS/-^;i/M i o 2®_h{cs i 
G eKl 0 8 SrXlf S i Ge^l 0 8 ©±{C S il^l 

0 9 ^^^fi!r{Cxtf^r^2/-v;i/^«S"&'5o Si|^10 9li, ^ICSiGextf 

^i^MI h $ tl-S 7b\ r (Z) S i 1 0 9 il X ^ ^ /K U S> U =1 1 1 3 i: (DMff 
IC/;5DT, NM^M^^fm^it-Si^^a^^^iEi^il^^^-tSriilci:*;, Si 
m 1 0 9 <DmM<3Da5§<aglCX^ ^y • K-T.m^n i&sy. TE Bg?-^BPJ t. 

[0 0 0 8] 

r(Z)J:e){C?^^$tlfetfe5f^CDS i Ge - HBTli, S i MO^^ti'hi'A^'^'^l^ 
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[0 0 0 9] 

9 (SiGe-HBT) S i 3^^g^-^M/t>r tK-^ h ^ > ^'X (Si-BT 
) K«litS:iti?t-<5fe«)®x:^i;i/^[?-A> KHT'^So SiGe-HB 

[0 0 10] 

■i•V^m;t•5i:> S i Ge -HBT-eii, S i G e 0)^0 K^^ 
^fJMbT. Si-BT{Cit^T, X^^y^M^S:]a^^§S^CK->^U^<T=fel«V^ 

[0011] 

^?£:> S i i3<J;t)fGeC0A> K:^f-Vy^li-etl€tl^l. l&V.mO. 7e 

v-e&»;, Ge-^^^;()n 0 — 1 5%® s i Gei^<D^-ar> A> K^-v>y:;^»s 

iilGeC^r^Ol. 0 e VSgJ^^^-So z:®fe«?), S i G e M 1 0 8 cfCD G e 
iitcj:^. g|7(Z)^|iaP^'-lC:mt-ri:<, x:^;i/djr-A> K^^^y g}«)^x^ 
. TI3^ ( 1 ) 

E(eV) = (l.l-1.0)/qW (1) 
(q:Sl^*, W:/<-Xi|ii) J: o E XMlC|6^ L 

u^(Ds i -BTizit^x. mi¥o^Mmt^mMtizmm-t^:iii-fy'^x^^o 

[0 0 12] 
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J^tl^LtSti!)'^^. ±IH«e3fe<Z)S i Ge -HBT^CJ3V^T^i, Jg^T® J: e> ^^A-^- 
[0013] 

- MS it. Eietc^-rviii-vii I mmmKiBv^^^:^:&\ai(D^mmmm-^^ii 
Ge^mmmtn^^-rmx-^^^a mmizm-t^oiz. sioei^iosij:. r 
y K-^MT'$>ss i Ge Avy7T»i 0 8 xii, mmm<D p m^mmni^mA^ 
ti-fy'^Ay ]^^^v:/timmmizm^t^^ s i Gemmmmm i o s y tizmm 

SnSo '^-Xf^^Jfe-SPM^M^tlfetlCWl 3 2tt, S i GeMl 0 8(Z)J: 

BP{c?^fS$tiTv>s*^, :n^yitmmtrjt^Nm^nmmmmmi a i^, si 

Ml 0 9*^P>S i Gel^l 0 8©— aiSlCSoT?^^$4XTVNSo O^U, PM^ 

mmmmi^i 3 2i:NM^Mi^jmfwi 3 1 il*^:t-7^'-^^yyLTv^^o 

i/V Ziymi 13;()^e>SiMlO 9^ltT'^<, ■e®T:&®S i GelgCl 0 
8®— g|S^C*-e^LTV^S„ 
[0014] 

|g9«. S i GeM^54M^KMl 0 8 yV(DNm^m<^<Dmmm^(DA^y^^ 
[0 0 15] 

J[JA±©J:e>C. tJgjf^^S i Ge -HBT^CJ3V^T^i. ni^ ^y 
e»o ^(DS^m, -gaj^^EBg^-a-gpi 3 3ic^l-tSGe-^j&^3{)^ft:*:-rsi:, EB 

mmmt)^-'&x^-^^y^<D<}.^rjt\>^h'^yv:^^^m^^iit>mmizfj:^. 
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[0016] 
[0 0 17] 

EB^^gPl SSA^SiGemiO 8tpX-tjst< S il^l 0 9mzm^^ 

nxL^ot. EBm^mi 3 3*^/\7^^g^^ap*^e>^iTtlT■^^-A>F^^ 

[0 0 18] 

[0019] 

, ±mm2(D^mi^mJ: U a:/ K:^i^-v >y :/*^::^^v^|| 3 ®^#«cMi: 

ItatcA> F=^^^y^*VhS<;&SMfi^&^t-SM^M^M^, A> K^^^y 

^ft:^;{)'!_hfHMMilS^MOA> K^-\' ^y ^co^^fb^^ U < ^^-SMfig^r^t- 
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[0 0 2 0] 

l& ipi & «1 0J ^ S r ^ T' ^ S o 
[0 0 2 1] 

igc?^^K®fe«?)®||l#«M^M#i®#A|gH:;5)^^i&LT=fe), A>(^-^h^yi:^ 
>^ 3? <Z)#14c3D^i& S: J: y /JN 3 < ffllMt- S z: A'5T' ^ 5 o 
[0 0 2 2] 

o 

[0 0 2 3] 

S ^^t^ Pfi ® 5 r ^ ^ o 

[0 0 2 4] 
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[0 0 2 5] 

_t:fH^2CD^#fli:M*^S i GeMT'feU, JilB^ 3 S i M 

Tfeo T. ±fa^ 2 ®^^^M®«±SPjiJCfelt-5 G e ^mmHi^ 2 - 8 %(0«gH 

[0 0 2 6] 

±tHll2®4^#«cMli, Si, GeAnC^^ti3^^<DM^^mi^mX-^^J 
[0 0 2 7] 

[0 0 2 8] 
[#gW<D|lig®0Hg] 

mut, :^^m<Dm i ©njg^^fc^it-s s i a e - HBTo^mmmv:^^. 

«i l®_t:^cxtf^^re/^;I/^^;R$tlfes i xtr^#i/^;i/M i 2ii^m\t^xm 
^$tiTv%So s iS«i 1 s i xtr^:ap£/-v;i/M 1 2 gpfca 

oTggl-t^jtlJtN'^ §i[tM«?)5i*^M 2 0 i:. Si Xtf ^^iz-v;!/® 1 2 (^-gpcirt 
m^. S i 3L\^^^iy^;imi 2®e)t.N+ ai/^r^5|^mLM2 l S:Bi^<gp^ 

lii£^i;lt<^NM^^iBi^&'^t?N" H l/^^JtSfCM2 2 il^;oTV^So tt:!. Si 

xtf^dr^>^;i/M 1 2 ^t^A-YaK-^ h^>s:;^^x^?^figM^^i{c|K®-r-£> lo 
COS:9-^2 6 i:, LOCOS:9-il2 6 (DT^lzmXJ^X S i S« 1 1 ICj^f'&T-* 



g 
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[0 0 2 9] 

$e,{c, S ixfcf^^i/^;i/Mi 2®N" ni/^^fi£t!i:M2'2(D_hictt, PM 
^M^fSr-^tf S i Ge?g^i{i##:M*^^5&'5S i G e Hi St. =^r^>y^Mi:^ 

i GeMi 8&o^s iMi 9 COM® ^ s iMi 9 (D±mizK^mm±izm^^ 

[0 0 3 0] 

ZZV. S i Gel^l 8^3J;t>*S iMl 9l±. MBE^S, UHV-CVDj^^ 
fettL P-CVD^$:MVATxfcf^^->-Y;i/^;R$tvTVNS, ^LT. SiMl 

9<z)e)"^N'^ ;i<y ^Uii>i^2 3®ii:T:?^<z)M^icii, n"^ >y ^jKu s/u n 

tlTV\-g>„ O^U, S i j^l 9<Z)e>t.(Z)N'^ MfIJ|)c;?)'^i^bTNPNA-r5J<-^ 

h^>i;;^^5f®x$ vitmmti^xmmL. s i Gem 8®p+ MM^Hc^'^^i: 
fcMi 2, N"^ mmf!b72,^m2 o^^xj^n'*' nu^ ^^\^mvm2 i7&^NPN7-?>r 

[0 0 3 1] 

^^f♦:^S®SSit:/o^r;^^c^v^T, S i xtr^^i/^;i/M i 2®±fcs i G 
ej^l 8 $:xtr^:^t/^;i/^;R$-^7t^^ S i G e M 1 8 (Z)_h{C S ilic 1 9 Srj® 
^KrCxif ^^i/^;i/^:g$-a:-g>„ SiMl9{±, ^{CS i G e X]:f^dp>>^;i, 
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:^mm^mm-^-^^mmm^^^m:i(:mmr:s>:iinz^v. s i^i g^mM® 

[0 0 3 2] 

EI2li, 2fs:^^®||l(D^Jfe0^lC#-5S iGe-HBT(Z)Ia-Ia i^m® (0 

1 #m) ic It s ^ $ ^ r&i® ^M4ii^gS:5^^ G e i^mmm^t tL^m-tmX'^^a 
-e&ss i Ge A^y^TMi 8 x i:, G e ^m^ii'^^mizmmmizm.it't ^ s i 

G e M^fffi^i^M 1 8 a i:, G e -g->t^7l)UStf-^® S i G e _hSM 18b hlC J: 
oT«^StlTVASo -r^t^t), SiGe 

e/\'^y7TMl8x{C^b;ti:^ G e -^^^:&^#:^>fit im^ it 2 O %~ 3 O % 
©la) tf^:S>o ^bT, S i G e±aPM 1 8 b JC^3VNT«. Ge#%^tti$i^— 

[0 0 3 3] 

^-:^t.fj:^pm^mmmwcmms 2},t. s iGemmm^mi s a(D 

mmmnms at. s imi 9f)^i^ s i Ge±mmi & h(D-'miZB.^xm^^ 

gPT'feS E Bm^m 3 3 li, SiGe 18b tf <D— gP^lC^^fct" <5 J: ^ IC 

li, x^ >>U =r>M2 3^^^ S iHl 9 fen^T^<, -e(DT^®SiG 
emi 8{C*T'Mf S*^, ISi^y^nizX^fl^^^g&^y^^^y^tCdcoTE Bg^^ 
SIS3 3(D^g;&^^mbT=fo> EBg^'argP3 3 35)^ S i G e ±§|5M 1 8 htpO^-m^ 
{Cfe-5J:e)lC. S i G eM^M^M 1 8 a, S i G e JigPM 1 8 bj&t)^ S i Ig^ 1 

[0 0 3 4] 
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^<7)fi£tS:^$(Z)^l&itigi:'J=foS i Ge±BPjil 8 h(Dm^^i<i^< bT^ttli, 
E B^^gP 3 3 m^i^mMiZ. S i G e ±g|JM 18b t^lzm^^tl^ J: e) ICfg^t* 

[0 0 3 5] 

#tc, s i Ge±g|jjii 8 b(^ji:s7?foi®fti:ft^s^i. Nm^mmt>^:j^^y ^ 

m^-t^ZHiDmtL^K -IKICS i Gej^tti®Ge'^;^^®±PSA^3 0 

i:> M^«c<J;-5^-x^^foi«ji^f:i:(7))5t:^$:||3E^t-'5;t5?)ictt, siGe 

±mm 1 8 b(Z)G e-^;t^li, 2~8%<D«gH"e^S3i:*W* bV^o 
[0 0 3 6] 

3 3<D&mtr^mmLX^. E B g^-^aU 3 3 Tb'J, G e-^^^y^t^at^— S i 
Ge_hgPMl 8 bcf lC?^mStl-5 J:e>^C«^^tlTV^S®"^?> EB^-^^3 3 tC 
i3t-t<5Ge-^^t^ttt${$^^lC'0Sfctl'5o bfcA^oT, 2^:1156?^^® S i G e - 
HBTli, EB^-a-§P3 3jb^S i Ge±g|5jf 1 8 blC#:&-tSZ:i:T% :^D-A 

^ & l§ » -5 3 i: T ^ o 

[0 0 3 7] 

^fe, G e <D^m^(0^^^mits S i GeM<7):i:tr^^S/^;v^;ft$:f?e)NF 
IC, G e:5:t)^*S i (D^y-::^.;?/:^ G e H4 i: S i ) (D-^Bit^m 

[0 0 3 8] 

SiGeMl 8±^C?^^$tlTV^-5 S i 1 9(Df^t>*)iC. «S»(Z)Ge 



1 2 
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[0 0 3 9] 

m 2 (Dmmmm) 

,<pm.^^ur («^) tt, ^-7.m^(D^t>Ge^mmfi^m^t-t^mm (sig 

[0 0 4 0] 
[0 0 4 1] 

S3li, ^mm(Dm2(Dmmmmizm:S>S iGe-HBT(DU-U ilS^® (® 
1#M) lCJ3ttS^$;^|pI®^Mi^aMii'^ilG e-^;t^^^bi: $:^-r0T'feS 
o S i Ge -HB TCO»:*:fi^;&^Jtti, Hi C0^ife?^MlCfeit-5Ef 

[0 0 4 2] 

m^\Zi^-t iiO\Z^ ^HMJ^^JC-g^-S S i G e -HB T^CJ3V^T^i, SiGe 
JigPMl 8 b (Cfett-SG e-^^^A^-^T'li^<, V ^%%mfs^h-:i\^ ^ 
iaclC[Rl3()^^:j?r^lcM^*^lCJi:^LTVNSo -ebr, E B g^-^gp 3 3 S l G e Ji 
ai$»l 8 b^f»^C?^^3tlTV^S3i:. S i G e 1 8 ^O^G^^M^n 

[0 04 3] 

*IISg?^ffilc ^ v^T =b, SgJt::^ n ^7.^^<r>mii'^)^'yV ^ ic j: o T E B 

as 3 3 (7)^fi*'5^|&LT=fo. EB^-a-§|5 3 3 S i G e ±gPM 1 8 b tfKZ)-gPfi 
lCfe^J:e)(C, S i G eM^54,Wjl 1 8 a, S i G e _Lgpjg 1 8 b S.t>* S i ^ 1 
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[0 0 4 4] 

EBg^-^gpS SfjmitmMKS i Ge±gPMl 8 b t|JlC?^fife$ tlS J: lC|g^"t 
[0 0 4 5] 

#{C, S i GeJiglSMl 8 b(Z)fl[$:i^lRl(Dcti^^gil, NM^M^*«X^»y^ 

±mm 1 8 b ® G e ^mmt. 2 ~ s %co«gH7?^^b -^^^®^ffcipgtt4 % 

[0 0 4 6] 

Ge_ti§|JMl 8btfilC?^^b, •:hD->'\'> K=^r-^^y^lCj:-5igVN«ggfiiPa^hp£ 
^mW-t^^tfJ^X'^^. x^-;^5rjJ<U$/yn>|^2 3*^e><Z)NM^M^fe 

®fi£iS:^$*^^i&bTt), S i Ge±mm 18b {Cj3i-j--5G e-^;t^(Z)^'fb«it 
i{6<I/jN$V^CZ)T', S i Gemmm^mi 8 bt^-r^EBg^-a-lHJS 3<Di<Lm(D^m 
\ZJ:^Ge^mm<DA^V^^mm^&Zt.t>^X^^o Ltf^%. SiGeJiSPM 
1 8 blC^I>m=^^'JT («^) *^?iA$tl-5>i:, MI4M^5:^"rsS i Ge_hg|J 

Ml 8 b $:^^f-t-2.i^fc%. \^mnmz^^'PWc^^vr(Di}nmmmtim^ti^ 

<0X% 2fi;||Jg?^ffi(Z) S i G e - H B T li. H 1(Z)||S6?^M{C jrb^T $ b {C|&#Ji 
S(Z) fnl± m S r i: *^T' ^ S o 
[0 0 4 7] 

*IIJfe?^®tC^VATli, SiGe^l8(^e)-^Si G e M^MfSJl 1 8 
a i:S i Ge Ji^lSJi 1 8 b iKD^^^X G e ^mm<Dm^mizmnmi)^ V Aif^$> 
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[0 04 8] 

^^m<Dm 3 <Dmm^m<Ds iGe-HBTtt, mi^^ -am 2 (DmmBm t 

[0 0 4 9] 

1 #M) iziBi-fs>m^:^\Pi(Dyfmmmmi»^t. g e ^mmmitii^^tmx'$>^ 

[0 0 5 0] 

*IIM?^ffitC-^SS i Ge-HBT^CfeV^Ttt, SiGeMl8;{)'^, SiGe 
m^mmmi S at:, S l G e JigPM 1 8 b h IC^Oj^T, SiGe «±aiSJff 1 8 
c&^tbTVASo -?-LT. S i Ge±gPM 1 8 b(©Ge-^>|f^tttfl$-^-e^»; 
. S i Geft±gp® 1 8 c®Ge-^;^^fii3l/^^MJ|^*^^3:^ ^fIJ|!(tCfnI;<)^ 
o:^\plK^mKm'PVX S iMl 9 iim^i-SSPr^-T'tSt^ OtC^oTVN^o 
T> EBg^-a-asa 3liS i Ge^gPMl 8 b^fI^C?^figStlTV^So * ^> PM^ 
(4^ n >) SiGe m^m^m l S a JSlXJ^ SiGe JigPM 18b IC^A 
^tlTfeU, S i G e®±S|JjS 1 8 c ^Cli«i:^if^A$4^TV^;^V^„ SiGe 

m^m^mi s a<DG e-^mmtf^:^^ >y ^mm^^'^::iiy^ ^mmzM^^:^\flHz 

[0 0 5 1] 

sua 3<Z)fi^g}6'J^|ftLT=fo, EBg^-^S|5 3 3 S i G e JtgPM 1 8 b tti(Z)-g|S^ 
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lZ$>^J:oiZ. S i G eM^Mfi^M 1 8 a, S i G e _Lg|$M 1 8 b , SiGeft 
±mmi 8 cRXJfS imi 9CDjP»*^^tl^tl^^$4xTV>So 
[0 0 5 2] 

[0 0 5 3] 

^^®Jil553b^3 0%#j£"r&'5z: S l C ea)^U-Ay K^^^y y^lC j: 
«?)lCtt, S i G e±g|$Jf 1 8 c(DG e-^^^tt, 2-'8%CD|gHT'^'fbL, 
[0 0 5 4] 

mmiz/i^:^<fjt^x. s imi Q t.mm'r^wii^xoizt£^x\e^^:iiiis'^. 
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